Host-derived endothelial regeneration of corneal transplants in a rat keratoplasty model.
It has been observed that formerly rejected opaque corneal transplants can regain clarity in the rat. We hypothesized that graft endothelium is regenerated by the host. Therefore, we used green fluorescent protein (GFP) transgenic rats to assess the origin of cells following keratoplasty. Allogeneic corneal transplantations were carried out between Fischer strain rats as graft donors and GFP-transgenic Lewis rats as recipients. In a second group, syngeneic transplantations were performed between GFP-negative Lewis donors and GFP-positive Lewis recipients, where endothelial-cell-free grafts after mechanical endothelial debridement were used. All grafts were followed up clinically for signs of opacity and rejection. After 6 weeks, corneal flatmounts counterstained with DAPI were analyzed by confocal microscopy. Syngeneic transplantation of endothelial-cell-free grafts led to medium opacity levels without rejection and to subsequent clearing. All grafts showed a population of GFP-positive, host-derived endothelial cells on the graft after 6 weeks. In the allogeneic transplantation group, all grafts but one were rejected after a median of 17 days. While the graft that was not rejected maintained the GFP-negative transplant endothelium, all formerly rejected grafts showed GFP-positive endothelium on the transplant after 6 weeks, accompanied by clinical clearing of the graft. GPF positivity shows that in both a syngeneic and an allogeneic setting, the host-derived corneal endothelium can compensate for the endothelial cell loss of the graft. Following rejection, the grafts are repopulated by host-derived endothelial cells in the rat. This finding demonstrates a high regenerative capacity of the peripheral corneal endothelium in the rat, which should be considered whenever interpreting rat keratoplasty results.